In this note we point out the origin of the failure of the linear coalescence approach to hadronization of quark matter in heavy ion reaction. We show that the correct quark counting is performed in the simplest possible way by the nonlinear coalescence model, the ALCOR.
Introduction
It is a deep rooted desire to explain complicated experimental observations with simple and transparent models.
This very acceptable ambition inspired a recent publication (A. Bialas, Phys. Lett. B442 (1998) 449.), where an attempt was made to explain the relations between the multiplicities of different strange baryons produced in heavy ion reactions with the help of linear coalescence model and quark counting. This analysis, however, lead to the conclusion, that the number of strange quarks, N s is not equal to the number of anti strange quarks N s produced in heavy ion reactions. This result is clear violation of strangeness conservation.
In the present note we point out,
-what is the reason of this failure -how can one arrive to the correct treatment with the next simplest approach,
-to the normalized coalescence approach, i.e. to the ALCOR model (T.S. Biro, P. Lévai, J. Zimányi, 1995) [2] , which takes care of the conservation rules.
Linear coalescence
In the linear coalescence model one assumes, that the number of produced particles is proportional to the product of the numbers of constituent particles within the reaction volume.
In [1] it is also assumed, that the proportionality coefficient for particle and its antiparticle production is equal: a Ω = a Ω , etc. The linear coalescence model, as defined in eqs. (3) and (4) is a good approximation, if the composite particles use only a small fraction of the constituents. This is the case e.g. in the coalescence treatment of the deuteron formation from the gas of nucleons. In that situation most particles will remain in nucleon state, and thus there will be no competition between e.g. tritons and deuterons for nucleons.
In the case of hadronization of a quark matter all of the constituent particles (the quarks) will be placed into composite particles, namely into colorless hadrons. This is the very essence of color confinement. In that case one has to take into account that we have a fixed number of strange quarks, which must be distributed among hyperons and anti-K mesons. Further, we have more K meson (qs) than anti-K meson (qs), because in the system there are more light quarks than light antiquarks.
The processes creating different hadrons are not independent, they compete with each other, CONTRARY to the basic assumption in the linear coalescence model. 
ALCOR approach
Coalescence equations for the quark-antiquark clusters:
Here the normalization coefficients are determined uniquely by the requirement, that the number of the constituent quarks do not change during the hadronization -which is the basic assumption for all quark counting methods:
Here N 0 π is the number of directly produced pions. (Most of the observed pions are created in the decay of resonances.) Substituting eqs.(3 -5) into eqs.(6) one obtains for equation for the for normalization constant. However, one can predict some relations even without solving the set of nonlinear equations, eq(6), just as it was done by A. Bialas for the linear coalescence model.
Let us introduce a shorthand notation:
Furthermore, one could make the usual assumption that the C coefficients for a baryon and its antiparticle are equal,
but for the following argumentation it is enough to assume that the C coefficient ratios for baryons to their antiparticles is flavor independent:
With these notations we obtain in the nonlinear ALCOR coalescence model the following relations:
with 
These numbers show a satisfactory agreement between the model prediction and the experimental data, in particular they reflect an approximate flavor independence.
Furthermore, taking into account the strangeness conservation, which demands N s = N s , from the Ω/Ω ratio we arrive at
Thus we obtained agreement with the experimental data without assuming that N s = N s . The deviation of Ω/Ω from unity is caused by the difference in the normalization factors b s and b s , which can easily be understood: there are more quarks then antiquarks in the initial system, and thus more s quarks are used up in the K + meson and Λ production then s quarks in the K − meson and Λ creation. Thus less s remains for the Ω production then s quarks for the Ω creation.
With the quark counting one obtains a relation for K mesons too:
which agrees also with the experimental value, 1.8, Ref. [5] . This last equation
can also be written in the following interesting form:
This equation holds, if the hadronization proceeds via coalescence mechanism.
For the experimental values of the SPS Pb+Pb reactions this equation is well satisfied.
Finally we point out, that the strangeness conservation leads to the following relation:
with the SPS Pb+Pb data ( [3, 4, 5] the left hand side of this equation is 2.57, while the right hand side is 2.66. Thus the strangeness conservation equation is also well fulfilled for this case. To satisfy the equation (18) is an absolute must. If the experimental values do not satisfy eq. (18), then the detectors miss important parts of the particle momentum distributions, or they have a serious systematic error.
Further observations of ref. [1] that D Λ = D Ξ for the SPS S+S reactions, but D Λ = D Ξ for the SPS p+Pb reaction remain intact with our analysis.
Conclusion
In this note we clarified the reason why the linear coalescence model is in error when applied to the hadronization of the quark matter leading to violation of conservation of strangeness.
We also did show, that with a nonlinear coalescence model, in particular with the ALCOR hadronization model, one can also obtain simple, parameter independent relations, but in this case without the violation of conservation rules.
